38 



WH AT IS CLAIMED IS 
1. 



AVnethod for fixing or processing a sample or a tissue comprising exposing said sample 
or said tissue to ultrasound of a frequency of at least 100 KHz w herein said ultrasound 
is produced by an ultrasound transducer. 



The method of oJaim 1 wherein only a single piece of said sample or said tissue is placed 
into said transducer. 



The method of cmm 1 wherein said frequency is in the range of 100 KHz to 50 MHz and 
wherein said frequency is a single frequency or a wideband frequency. 



4. The method of clqioij^ wherein two or more ultrasound transducers are used to produce 
ultrasound. 

5. The method of claim 1 whereinWe or more ultrasound transducers are used to produce 
an ultrasound field such that at leafct a portion of said sample or tissue receives ultrasound 
of a uniform frequency and a uniform intensity. 



6. 



The method of ck*ko4> wherein said transducer comprises only one head. 



7. The method of claim 6 wherein said head isScapable of emitting a wideband frequency. 

8. The method of claim 6 wherein said head is cap\ble of emitting a single frequency or a 
wideband frequency. 



9. The method of claim 1 wherein said transducer comprises multiple heads. 



10. * The method of,£j aim 9, wherein one or more of said multiple heads are capable of 
emitting a wideband frequency. \ 



1 1. TheViethod of^ajm^wherein one head on a single transducer produces a frequency 
different from a frequency produced by a second head on said single transducer. 

12. The method o£~cj£im^9 wherein one head on a single transducer produces a range of 
frequenciesNand a range of intensities different from a range of frequencies and a range 
of intensities \roduced by a second head on said single transducer. 

13. The method of^aiiih>4 wherein each of said transducers produces an ultrasound 
frequency different from an ultrasound frequency produced by at least one other 
transducer. 



14. The method of<jairn ^wherein each of said transducers produces a range of ultrasound 
frequencies and a range ofViltrasound intensities different from a range of ultrasound 
frequencies and a range olAultrasound intensities produced by at least one other 
transducer. 



15. The method of claim 13 wherein a r^nge of frequencies is applied to said sample or said 
tissue. 

1 6. The method of c laim 4 wherein said transducers are arranged around said sample or said 
tissue in a two-dimensional arrangement. 



1 7. The method ofdaim4 wherein said transducer\are arranged around said sample or said 
tissue in a three-dimensional arrangement. 

18. The method of claim 1 wherein said sample or said\ssue is rotated. 



19. The method of claim 1 wherein said transducer revol\e s around said sample or said 
tissue. 



\ 



20. The method ofclaim L wherein said ultrasound is produced <rfc a continuous signal. 
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die method of claim 20 wherein said ultrasound is a single frequency in the range of 0.1- 
50 MHz. 



The method of c4aijn20 wherein said ultrasound is a wideband frequency in the range of 
0.1-50 MNz. 



The method o\ claim 1 wherein said ultrasound is produced in pulses. 

The method of cla\n 23 wherein said ultrasound is a single frequency in the range of 0. 1- 
50 MHz. 



The method of claim 23 wherein said ultrasound is produced as a wideband frequency in 
the ranse of 0. 1 -50 MHz / 



The method of claim 23 whe\ein said pulses vary in frequency in the range of 0.1-50 
MHz. 

The method of clam^23 wherein sard pulses vary in intensity. 

The method of claim 23 wherein said ultrasound is produced as a continuous signal. 

The method of claim 28 wherein over time\aid signal varies in frequency in the range 
of 0.1-50 MHz. 

The method of c^aiin28 wherein over time said si\mal varies in intensity. 

The method of claim 1 wherein said sample or said tissue receives ultrasound of a power 
of at least 5 W/cnv 



The method of<iaimJ^vherein said sample or said tissue receives ultrasound with a 
power in the range of 5-1 50 W/cm : . 



41 

TheSpiethod of claim 1 further comprising using one or more sensors to detect one or 
more torameteiTofreflected ultrasound wherein said parameters are selected from the 
group consisting of intensity and frequency. 

The methoAof claim 33 wherein more than one type of sensor is used. 



The method o\ claim 34 comprising an ultrasound sensor and a sensor to measure 
temperature. 

The method of dan\ 33 further comprising a central processing unit to monitor the 
sensor readings. 

The method of claim 36 \\herein said central processing unit controls said ultrasound 
generator. 

A method of performing a) imnWohistochemistry, in situ hybridization or fluorescent 
in situ hybridization on a solid Vhase or b) a Southern hybridization, a Northern 
hybridization, a Western annealing V an ELISA wherein said method comprises using 
ultrasound at a frequency of at least 1Q(D KHz. 

The method of claim 38 wherein said solu^ phase is a tissue section, tissue microarray. 
or a chip. 

The method of cl aim 38 wherein said SouthenAhybridization. Northern hybridization. 
Western annealing or ELISA is performed on a meVibrane. a microarray or a DNA chip. 

The method of clako^ wherein said tissue section or s\d membrane receives ultrasound 
power of at least 0.01 W/cnr. 



The method of ctekq^ wherein said ultrasound has a poVer in a range of 0.01-100 
W/cnr. \ 



l\e method of claim 38 wherein said frequency is in the range of 100 KHz to 50 MHz. 



The method of claim 38 wherein two or more ultrasound transducers are used to produce 
ultrasound. v 

The method Vcjaim^8 wherein one or more ultrasound transducers are used to produce 
an ultrasound \e\d that allows at least a portion of said sample to receive a uniform 
frequency and intensity of ultrasound. 

The method of claim \8 wherein said ultrasound is produced by a transducer comprising 
one or more heads^^* 

The method of claim 46 wherein one or more of said heads are capable of emitting a 
wideband frequency. 

The method of claim 46 wherein\pne or more of said heads are capable of emitting a 
single frequency or a wideband frequency. 

The method of claim 46 wherein one head on a single transducer produces a frequency 
different from a fre^uericy produced by Aecond head on said single transducer. 

The method of clajm^46 wherein one head ori\a single transducer produces an intensity- 
different from an intensity produced by a second head on said single transducer. 

The method of c!^utl44 wherein each of said transducers produces an ultrasound 
frequency different from an ultrasound frequency Yroduced by at least one other 
transducer. 



The method of claim 44 wherein each of said transducers produces an ultrasound 
intensity different from an ultrasound intensity produced by at least one other transducer. 



Tfte method of claim 51 wherein a range of frequencies is applied to said sample or said 
tissue 

The metttod of claim 44 wherein said transducers are arranged around said sample or said 
tissue or said membran^ in a two-dimensional arrangement. 

The method otVlaim 44 wherein said transducers are arranged around said sample or said 
tissue or said metaibrane in a three-dimensional arrangement. 

The method of claim^S wherein said sample or said tissue or said membrane is rotated. 

The method of cjaim^iVvherein said transducer revolves around said sample or said 
tissue or said membrane 

The method of claim 38 wherem said ultrasound is produced as a continuous signal. 

The method of claim 58 wherein saf^l ultrasound is a single frequency in the range of 0.1- 
50 MHz. 

The method of claim 58 wherein said ultrasound is a wideband frequency in the range of 
0.1 to 50 MHz. 

The method of claim 38 wherein said ultrasound is produced in pulses. 

The method of claim 61 wherein said ultrasound is a^jngle frequency in the range of 0.1- 
50 MHz. 



The method of claim 61 wherein said ultrasound is produce^ as a wideband frequency in 
the ranee of 0. 1 



44 

64. faie method of claim 61 wherein said pulses vary in frequency in the range of 0.1-50 
iVH 

65. The method of claim 61 wherein said pulses vary in intensity. 

66. The methocKof claun6^wherein said ultrasound is produced as a continuous signal. 

67 The method of ojaim 66 wherein overtime said signal varies in frequency in the range 
of 0.1-50 N4Hz. 

S 68. The method of claimJ^ wherein over time said sisnal varies in intensity. 



O 

u> 69. 



The method of claim^38y wherein said sample, said tissue section or said membrane 
receives ultrasound of a power in the range of 0.01-100 W/cnr. 



Q 70. 



A system comprising an ultrasound transducer, an ultrasound generator, an ultrasound 
sensor and a central processing \nit. 



y> 71 . The system of claim 70 comprising Vtore than one sensor. 



72. The system of claim^7j comprising more than one type of sensor. 

73. The system of claim 71 comprising an ultrasound sensor and an infrared temperature 
sensor. 

74. The system of claim^ZO comprising more than on& transducer. 



75. The system of claLq^70^ wherein said sensor produce^readings which are processed by 
said central processing unit. ^ 
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TT^system of claim 70 wherein said ultrasound generator is controlled by said central 
processing unit. 

The svstem ofcteim 70 wherein said transducer generates ultrasound of a frequency of 
at least 100 KHz. 

The system of claim 7^(|grein said transducer generates ultrasound of a single 
frequency or of multiple frequ^cies in the range 100 KHz to 50 MHz. 

The system of claim 70 wherein saichyltrasound transducer produces ultrasound of a 
power in the range of 0.01-200 W/cm 2 . 

A robotic system comprising means for moving a sample or tissue and an ultrasound 
transducer from a first reaction chamber to a second reaction chamber. 

The robotic system of claim 80 further comprising means for moving one or more sensors 
from said first reaction chamber to said second reaction chamber. 

The robotic system of claim 80 wherein said means are controlled by a central processing 
unit. 



The robotic system of claim 81 wherein said means are controlled by a central processing 
unit which processes information from said one or more sensors. 

A svstem fo\processing a sample comprising a reaction chamber, an ultrasound 
transducer and a central processing unit. 

The system of claim 84 comprising more than one transducer. 



The system of cte*mJ54/urther co; 



irisina one or more sensors. 



46 

87. The\system of claim 84 further comprising means for heating or cooling said reaction 
chamo^r. 

88. The system^claimJ$4J\irther comprising a pump. 

89. The system of claan84 further comprising a distributor. 



90. 
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The system of claiai^hwherein said sample is a tissue sample, a membrane filter, a 
tissue sample mounted on\ slide, a nucleic acid chip, a microarray of nucleic acid, a 
microarray of tissue, or an immuno chip. 

The system of claimJ$4Jurther composing means for sampling reaction fluid. 



